Geology of the Rexburg Bench

A study prepared by Dr. Glenn F. Embree, PhD of Geologic
Exploration & Consulting and Rocky Mountain
Environmental Associates




Structure Cross Sections




Section A—A'

Snake River

}

Section B—B'
NW Teton River

Tyh

Moody Creek

Tyh Trl

White Owl Butte

Canyon Creek Butte

Kelly Canyon




Interpretation of Structure Sections

Indicates that there is little likelihood that ground water from
the Rexburg Bench area is a significant contributor to the South

Fork of the Snake River.




Interpretation of Mesozoic/Paleozoic Rocks

Section A Steeply dipping thrust
i st faults and intense folding

Numerous shale units

Steep east dipping fold
limbs

Inhibits flow to the South Fork




Interpretation of Volcanic Units

Heise Volcanic units dip ~5-20° to the northeast or north

Post Heise units are more gentle, dipping ~2-5° to the north
or northwest

On-lap relationships of Heise Volcanics cause them to
pinch out to the southwest

Section A—A'
White Owl Butte

Stylized bedding planes within the Trh unit
reflect the typical on-lap relationship seen
within this package.

Promotes flow away from South Fork




Interpretation of Rift Zone

Northwest trendin
volcanic rift zone that
appears to be a

continuation of the
Grand Valley Fault

At least 10 basaltic
vents located along the |

rift zone

Similar to the rift zones
on Snake River Plain,
where feeder dikes act
as dams to
southwestward flow

Dike system on Bench
would behave similarly,
directing flow toward
Sugar City

Inhibits flow toward the South Fork




Interpretation of Graben

Section A—A'

Snake River

South Fork hugs the Heise side
of the graben

Antelope Flat and Ririe
Reservoir have sloping
topography, which suggests
that displacement on tﬁe

Heise fault is greater than the
faults on the southwest side of
the valley

The northeast side of the
graben is dropping faster than
the southwest side

The graben floor dips gently to
the northeast

Inflows to the South Fork are from the southwest.




Interpretation of Geothermal System

B

Several warm
springs along
the northwest
striking Heise
fault

Hot water is not

diluted by

moving ground
water

Bench aquifer does not extend into the Kelly Mountain area




Conclusion

Significant geology that inhibits flow from the
Rexburg Bench include:
Mesozoic and Paleozoic stratigraphy

Structure: steeply dipping stratigraphic rocks and thrust
faults

Dipping volcanic units toward the north or northeast or
northwest

Volcanic rift zone with dike systems
Graben floor dropping faster on northeast side of valley
Hot springs along Heise fault




References

Christiansen, R.L., 2001, The Quaternary and Pliocene Yellowstone Plateau Volcanic Field of Wyoming, Idaho, and
Montana: U.S. Geological Survey Professional Paper 729-G.

Doherty, D.J. Unpublished Geologic Maps of the Heise, Hawley Gulch, Heise SE, and Poplar 7 ¥4 minute quadrangles,
Idaho.

Embree, G.F., Unpublished geologic maps of the Rexburg, Ririe, Moody, White Owl Butte, Wright Creek, Linderman
Dam, and Newdale 7 %2 minute quadrangles.

Embree, G.F., Lovell, M.D., Doherty, D.]., 1978, Drilling data from Sugar City exploration well, Madison County, Idaho:
U.S. Geological Survey Open File Report 78-1095.

Energy Services Inc, 1981, Madison County geothermal project preliminary well drilling report: Unpublished, limited
distribution report by Energy Services Inc., Idaho Falls, ID, 40 p.

Haskett, G.I., 1972, Ground-water geology of Rexburg Bench, Second phase, Lower Teton Division, Teton Basin Project,
Idaho: Department of Interior, Bureau of Reclamation Region I, Boise Idaho, 21 p.

Hoggan, R.D., Unpublished geologic maps of the Paleozoic and Mesozoic rocks in the Heise, Hawley Gulch, Heise SE,

and Poplar 7 %2 minute quadrangles, Idaho.

Mitchell, V.E. and Bennett, E.H., 1979, Geologic map of the Driggs Quadrangle, Idaho: Idaho Bureau of Mines and
Geology, Geologic Map Series, Driggs 2 o Quadrangle.

Morgan, L.A., McIntosh, W.C., 2005, Timing and development of the Heise volcanic field, Snake River Plain, Idaho,
Western USA: Geological Society of America Bulletin, v. 117, no. 314; p. 288-306.

Prostka, H.J., and Embree, G.F., 1978, Geology and geothermal resources of the Rexburg area, Eastern Idaho: U.S.
Geological Survey Open-File Report 78-1009, 14 p.

Prostka, H.J., and Hackman, 1974, Preliminary geologic map of the NW %4 Driggs 1 0 by 2 o quadrangle, southeastern
Idaho: USGS Open-File Report 74-105.

Schneider, J., 1980, Correlation of well data in the Rexburg area, southeastern Idaho: Unpublished student project,
Geology Department, Ricks College, Rexburg, Idaho, 15 p.

Stoker, R.C., Kunze, ].F., 1980, Evaluation of the geothermal potential around Rexburg, Idaho: Contract DE-FCo7-
79ET27028, U.S. Department of Energy, Geothermal Energy; Report Prepared by Energy Services Inc., Idaho Falls, ID,
154p.

Welhan, J., 2009, Personal communication.




